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DETAILED ACTION 

Notice to applicant 

1. Applicant's election without traverse of the first embodiment, claims 1-18, 20, and 23- 
35 in the Paper filed on 01-1 1-06 is acknowledged. 

Claim Objections 

2. Claims 6, 15, and 17 are objected to because of the following informalities: claim 6 is the 
duplicate of claim 5, and claim 15 depends from itself. In claim 17, line 2, substitution of 
"reactants" with - - reactant- - is suggested for correctness Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless ~ 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of 
this subsection of an application filed in the United States only if the international application designated the 
United States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 23-25 are rejected under 35 U.S.C. 102(e) as being anticipated by Li (USPN 
6613656). 

Li discloses [Re claim 23] an improved process to deposit a thin film on a substrate, the 
improvement comprising successively depositing a plurality of layers made of at least one 
reactant selected from the group consisting of metal organic, organic, metal, metal nitride, and 
metal oxide, with each of said layers being greater than one atomic layer thick; [Re claim 24] an 
improved method of thin film processing, the improvement comprising depositing multiple 
atomic layers for each exposure to a reactant for high throughput processing (see col. 6, lines 7- 
14, col. 7, lines 22-30) ; and 
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[Re claim 25] an improved method for thin film processing, the improvement comprising 
using nano-layer deposition to create a nanocrystalline grain structure in an amorphous matrix 
(see Figs. 6, 8 and col. 8, linesl5-20). The examiner interpreted that as deposited, the film 
formed is amorphous due to formation of nanocrystalline grains formed on each nucleus of the 
uniform nucleation layer. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103 □ and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

6. Claims 1-4, 8-13, 16-18, 27-28, and 31-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Li. 

Referring to Fig. 3 and related text, Li discloses [Re claim 1] a process to deposit a thin 
film on a device by chemical vapor deposition, comprising: (a) exposing the device to a gaseous 
first reactant, wherein the first reactant deposits on the device to form a first layer that can be 
other than a monolayer (see col. 6, lines 7-45); (b) performing a plasma treatment on the 
deposited film; (c) exposing the device, with the first layer deposited, to a gaseous second 
reactant under the plasma treatment to deposit the gaseous second reactant (see col. 5, lines 26- 
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34), the examiner interpreted that when the second reactant is introduced using a plasma, this 
plasma simultaneously performing a plasma treatment of the deposited film; and (d) repeating 
steps (a) and (c) until the thin film, comprising a plurality of layers, is deposited (see col. 5, lines 
66-col. 7, line 30). But it fails to disclose expressly all the features in the same process. However, 
at the time of the invention, it would have been obvious for a person of ordinary skill to modify 
Li' s teaching to use plasma with the second reactant to reduce reaction temperature. 

[Re claim 18 ] Li discloses a process to deposit a thin film by chemical vapor deposition, 
comprising: (a) pre-cleaning a surface of a device; (b) evacuating a chamber of gases (see par. 
bridging cols 5-6), the examiner interpreted that the purging at lower pressure removes 
contaminants loosely attached to the surface of the device and rids the chamber of undesirable 
gases, which do not take part in the film forming process; (c) exposing the device to a gaseous 
first reactant in the chamber, wherein the first reactant deposits on the device to form a layer 
having a thickness of other than a monolayer; (d) evacuating the chamber of gases; (e) striking a 
plasma; (f) exposing the device, coated with the first reactant, to a gaseous second reactant under 
the plasma so that the layer deposited by the first reactant is treated; and (g) repeating steps (c)- 
(f) until the thin film comprising a plurality of layers is deposited (see col. 5, lines 25-col. 7, line 
30). The examiner interpreted that in the case where plasma is used for the second reactant, 
plasma would be strike before the introduction of the second reactant. 

[Re claim 27] Li discloses a method for processing a thin film onto a semiconductor 
wafer (see col. 3, lines 50-65), the method comprising: exposing a wafer in a chamber with a first 
gaseous reactant; coating the wafer with the first reactant so that a first coat of the first reactant is 
greater than one monolayer in thickness (see col. 6, lines 7-45); evacuating the chamber (see col. 
7, lines 4-100; exposing the coated wafer to a gaseous second reactant as a plasma (see col. 5, 
lines 26-34) ; and forming a second coat over the first coat, the second coat being greater than 
one monolayer in thickness (see col. 6, lines 42-64). But it fails to disclose expressly all the 
features in the same process. However, at the time of the invention, it would have been obvious 
for a person of ordinary skill to modify Li' s teaching to use plasma with the second reactant to 
reduce reaction temperature. 

[Re claim 2] Li discloses wherein the device is a wafer (see col. 3, lines 50-65); 
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[Re claim 3] wherein the plasma treatment is capable of at least one of enhancing and 
maintaining at least one of conformality and density of the thin film (see col. 5, lines 26-34 and 
col. 6, lines 55-640; 

[Re claim 8 ] Li discloses wherein the thin film comprises a metal film (see col. 6, lines 

7-14). 

[Re claims 4, 10- 11 and 31-32] Li fails to disclose wherein the plasma is a high density 
plasma with greater than 5 x 10 9 ion/cm3 or wherein exposing the device, with the first layer 
deposited, to the second reactant occurs under pressure above one hundred militorr (100 mT); 
pressurizing the chamber to a pressure above one hundred militorr (100 mT). However any 
variation in ion density or pressure in the present claims is obvious in light of the cited art, 
because the changes in ion density or pressure produce no unexpected function. The routine 
varying of parameters to produce expected changes are within the ability of one of ordinary skill 
in the art. Patentability over the prior art will only occur if the parameter variation produces an 
unexpected result. In re Aller, Lacey and Hall, 105 U.S.P.Q. 233, 235. In re Reese 129 U.S.P.Q. 
402, 406. 

[Re claims 9 and 12] Li discloses wherein the thin film is selected from the group 
consisting of a metal nitride film and a metal oxide film; wherein reacting the first reactant and 
second reactant creates a new compound (see col. 7, lines 30-65). The examiner interpreted that 
the product of the reaction would be a metal nitride or a metal oxide deriving from the metal 
containing first reactant depending on the nitrogen or oxygen containing gas used as the second 
reactant ; 

[Re claim 13] wherein the thin film thickness is between a fraction of a nanometer and 
ten nanometers (see col. 7, lines 23-29); 

[Re claim 16] sequentially pulsing the plasma for each layer to be deposited (see col. 5, 
lines 26-34), the examiner interpreted that this limitation is met when plasma is used for each 
reactant to reduce reaction temperature; 

[Re claim 17] purging a chamber of the first reactants (see col. 7, line 41-48); 

[Re claim 28] wherein the method further comprises successively adding at least one 
additional coat by repeating the evacuating step, the second exposing step, and the forming step; 
[Re claim 33] wherein the second exposing step and subsequent forming step further comprise 
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reacting the first coat of the first reactant with the second coat of the second reactant to form a 
different chemical product (see col 7, lines 31-65). The examiner interpreted that the product of 
the reaction would be a nitride or an oxide deriving from the first reactant depending on the 
nitrogen or oxygen containing gas used as the second reactant. 

[Re claim 34] Li discloses wherein the method is unaffected by self-limiting surface 
reactions of the first coat and second coat; and [Re claim 35] wherein the method is unaffected 
by self-limiting surface reactions of the first coat, the second coat, and the at least one additional 
coat (see col. 6, lines 42-64). 

7. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Li, as applied 
above, in view of Soininen et al.(USPN , hereinafter "Soininen"). 

Li discloses substantially the limitations of claims 5-7, as shown above. 

But it fails to disclose expressly the use of metal organic reactant. 

However, the missing limitation is well known in the art because Soininen discloses this 
feature (See pars. 89-103 ). 

A person of ordinary skill is motivated to modify Li with Soininen to obtain thin film at 
lower temperature. 

Therefore, it would have been obvious to combine Li with Soininen to obtain the 
invention as specified in claims 5-7. 

8. Claims 14 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over Li, as 
applied to claim 1 above, in view of Pinneo (USPN 5902563). 

[Re claim 14] Li discloses substantially the limitations of claims 14, as shown above. But 
it fails to disclose expressly exciting the plasma with a solid state RF plasma source. However, 
the missing limitation is well known in the art because Pinneo discloses that solid state RF 
plasma generator is conventionally used in the art (See col. 9, lines 49-61). A person of ordinary 
skill is motivated to use Pinneo' s solid state RF plasma source in the process of Li to efficiently 
used equipment readily available and well-proven. 
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[Re claim 29] In a similar manner, the combined teaching of Li and Pinneo discloses 
wherein the method further comprises exciting the plasma with a solid state RF plasma source 
functionally associated with the chamber (see Pinneo, col. 9, lines 13-61). 

Therefore, at the time of the invention it would have been obvious to combine Li with 
Pinneo to obtain the invention as specified in claims 14 and 29. 

9. Claims 15, 20 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Li 
in view of Pinneo, as applied to claim 14 above, and further in view of Flamm et al. (USPN 
4918031), (Note: the examiner considered claim 15 to depend from claim 14). 

The combined teaching of Li and Pinneo discloses substantially the limitations of claims 
15, 20 and 30, as shown above. But it fails to disclose expressly using a helical ribbon electrode 
as the solid state RF plasma source. However, the missing limitation is well known in the art 
because Flamm discloses that helical resonnator is conventionally used in RF plasma generator 
(See col. 5, line 36-col. 6, line 38). A person of ordinary skill is motivated to use Flamm helical 
resonnator in the process of Li and Pinneo to efficiently control the deposition rate of the species. 
Besides, it would have been obvious to use ribbon to more easily form the helical shape. 

Therefore, at the time of the invention it would have been obvious to combine Li and 
Pinneo with Flamm to obtain the invention as specified in claims 15, 20 and 30. 

10. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pinneo. 
Pinneo discloses a plasma excitation circuit using a helical ribbon electrode (See col. 5, 

line 36-col. 6, line 38). 

But it fails to disclose that the circuit is adapted to enhance the plasma uniformity. 

However, it would have been obvious for an ordinary artisan to do so by controlling the 
timing of the deposition gases to obtain more predictable layer thickness. 

Double Patenting 

1 1 . The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
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improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In reLongU 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

Claims 1-4, 7-13, 16-17, and 20 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-10, 12-14, 16, and 19 of 
U.S. Patent No. 6756318. Although the conflicting claims are not identical, they are not 
patentably distinct from each other because the main difference between the two sets of claims 
are the use of a plasma in the instant set of claims. However, it would have been obvious for an 
ordinary artisan to use plasma to reduce reaction temperature. 

Conclusion 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ha T. Nguyen whose telephone number is (571) 272-1678. The 
examiner can normally be reached on Monday-Friday from 8:30AM to 6:00PM, except the first 
Friday of each bi-week. The telephone number for Wednesday is (703) 560-0528. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael S. Lebentritt, can be reached on (571) 272-1873. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



HN 

03- 14-06 Ha Nguyen 

Primary Examiner 



